Cycloaddition chemistry persists as one of the premiere methods for the rapid formation of highly complex molecular scaffolds. 1 New dipolar cycloadditions continue to be developed to address the need for tailored reactivity and the synthesis of unique or intriguing structural motifs. 2 Nitrones, which are versatile 1,3-dipolarophiles, have been shown to undergo highly enantio-and regioselective [3+2] cycloadditions with olefins to form functionalized oxazolines. 3 Additionally, reactions of Rev. 2008 Rev. , 108, 2887 Rev. -2902 (2) For recent examples see: (a) Sumiya, T.; Ishigami, K.; Wantanabe, H. Angew. Chem. Int. Ed. 2010, 49, 5527-5528. (b) Creech, G. S.; Kwon, O. J. Am. Chem. Soc. 2010, 132, 8876-8877. (c) Repka, L. M.; Ni, J.; Reisman, S. E. J. Am. Chem. Soc. 2010, 132, 14418-14420. (d) Spiteri, C.; Kelling, S.; Moses, J. E. Org. Lett. 2010, 12, 3368-3371 . (e) Gryko, D. T.; Rogacki, M. K.; Klajn, J.; Gałęzowski, M.; Stępień, K.; Cyrański, M. K. Org. Lett. 2010 Lett. , 12, 2020 Lett. -2023 (3) For reviews see: (a) Tufariello, J. J. Acc. Chem. Res. 1979, 12, 396-403. (b) Gothelf, K. V.; Jørgensen, K. A. Chem. Rev. 1998, 98, 863-909. (c) strain, 9 been explored for related modes of reactivity. To date, only a handful of dipolarophiles have been shown to undergo reactions with cyclobutanes, including aldehydes, 10 ketones, 10a,10b imines, 11 silylenolethers, 12 and allylsilanes. 13 In this letter we disclose the first example of a formal [4+3] cycloaddition between alkoxy-substituted DA cyclobutanes and nitrones for the generation of structurally unique oxazepines. 14 This intriguing structural motif, though not naturally occurring, has been shown to be relevant as analogs of eudistomin natural products that display antiviral 15 and antiproliferative 16 activity.
Yb(OTf)3 has previously been shown to be an effective catalyst for the reaction between nitrones and cyclopropanes activated by geminal diesters, 7,17 as well as in recent work for cyclobutane cycloadditions, 10e,11b and thus was selected initially for optimization studies (Table  1 ). Much to our delight, upon addition of cyclobutane 2 to a solution of nitrone 1 and 10 mol % Yb(OTf)3 in dichloromethane, the anticipated cycloadduct 3a was formed as a single diastereomer in 60% isolated yield (Table 1 , entry 1). 18 Control tests demonstrated that a metal catalyst was not required for the reaction to occur; however, extended reaction times were necessary and a mixture of two apparently non-equilibrating diastereomers resulted (entry 2). A modest increase in yield was observed when the nitrone, rather than the cyclobutane, was used as the limiting reagent (compare entries 1 and 3). When the catalytic loading was decreased from 10 mol % to 5 mol % a mixture of two diastereomers was found if the reaction was stopped after 10 minutes (entry 4), and the diastereomeric ratio reversed when the reaction was conducted at 0 °C (entry 5). In all cases, increasing the reaction time or catalyst loading led ultimately to the single diastereomer 3a (entry 6) and, as expected, exposure of 3b to Yb(OTf)3 resulted in isomerization to 3a. To date conditions have not been identified that allow for exclusive formation of the trans diastereomer 3b despite exploring various temperatures, catalysts and solvents. Interestingly, decreasing the catalytic loading of Yb(OTf)3 to 1 mol % resulted in the formation of three diastereomers. 19 The breadth of the cycloaddition reaction was then examined, and separate experiments were conducted to obtain both diastereomeric mixtures and a single diastereomer. The electronics of the nitrone were first investigated, and a significant impact on the length of time required for single diastereomer formation was found (Table 2) . While electron rich nitrones required less than an hour for the reaction to yield a single diastereomer (entries 1-3), electron deficient nitrones required extended reaction times (up to 24 h) to allow for full equilibration (entries 4 and 5). Additionally, with electron deficient nitrones (entries 4 and 5) the formation of an apparent third inseparable/transient diastereomer (not isolated) was observed with short reaction times. The yields were found to be consistent regardless of the electronic nature of the nitrone, though the extended times required for equilibrating the diastereomeric mixtures resulted in lower yields due to competing background decomposition.
The stereochemistry of the cis and trans diastereomers were assigned according to nOe interactions. In the case of entry 3, the stereochemistry of both diastereomers was unambiguously confirmed by single crystal X-ray analysis (Figure 1) . Figure 1 . X-ray structure of the cis and trans diastereomers of Table 2 , entry 3.
Next, the effect of N-substitution on the nitrone was examined (Table 3) . Nitrones bearing an electron deficient N-aryl group were found to be viable reaction partners (entries 2 and 3). Electron rich N-PMP nitrones underwent the cycloaddition to afford PMP-protected oxazepines (entries 4 -6). It was also discovered that Nbenzyl nitrone reacts to provide a single diastereomer (entry 7). 
